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(57) ABSTRACT

A method may include receiving a session nitiation protocol
(SIP) Invite message associated with a call and determining
that the call involves location based processing. The method
may also include 1dentitying location information associated
with the call based on header information included 1n the SIP
Invite message and 1dentifying a location ID based on the
location information. The method may further include modi-
tying the SIP Invite message to include the location ID, 1den-
tifying a call type associated with the call and 1dentifying a
mobile switching center to which the SIP Invite message 1s to
be forwarded based on the call type and the location informa-
tion.

19 Claims, 5 Drawing Sheets
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1
LOCATION BASED ROUTING

BACKGROUND INFORMATION

Routing calls through networks has become increasingly
complex. For example, 1n circuit switched mobile networks,
certain calls are routed based on the originating location of the
caller. In conventional wireless systems (e.g., code division
multiple access (CDMA) systems, global system for mobile
communications (GSM) systems ), a mobile switching center
(MSC) 1dentifies the cell and sector in which the caller 1s
located and 1s able to route the calls to the appropnate location
based on the location of the call origination.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1llustrates an exemplary network in which systems
and methods described herein may be implemented;

FIG. 2 illustrates an exemplary configuration of one or
more of the components of FIG. 1;

FI1G. 3 1llustrates an exemplary configuration of logic com-
ponents implemented 1n one of the devices of FIG. 1;

FIG. 4 1llustrates an exemplary configuration of logic com-
ponents implemented 1n another one of the devices of FIG. 1;
and

FI1G. 5 15 a flow diagram 1llustrating exemplary processing
associated with the components of FIG. 1.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

(L]
Y

ERRED

The following detailed description refers to the accompa-
nying drawings. The same reference numbers 1 different
drawings may 1dentily the same or similar elements. Also, the
tollowing detailed description does not limait the invention.

Implementations described herein relate to supporting
location based routing 1n a network. In one implementation, a
call from a party, such as a voice over Internet protocol (VoIP)
call, may be recerved by a network device. The network
device may generate a location i1dentifier based on a cell
identifier and sector 1dentifier associated with the call origi-
nation location. The network device may also modily a
header associated with the call to include the call origination
location 1dentifier. The call may be forwarded to a particular
mobile switching center based on the call type and the call
origination location. The mobile switching center may then
torward the call to the appropriate destination.

FIG. 1 1s a block diagram of an exemplary network 100 in
which systems and methods described herein may be imple-
mented. Network 100 may include network 110, session bor-
der controller 120 (SBC), mobile switching center (MSC)
130 and destination 140. In an exemplary implementation,
network 110 may represent a network associated with a ser-
vice provider that provides various services, such as Internet
protocol (IP) related services, value added services, etc. For
example, 1n one implementation, network 110 may represent
an Internet Protocol Multimedia Subsystem (IMS) network
(also referred to herein as IMS 110) that provides services to
IMS subscribers (referred to herein as subscribers). Such
services may include VoIP services for mobile or fixed loca-
tion subscribers, wireless communication services, etc.

IMS 110 may include one or more wired, wireless and/or
optical networks that are capable of receiving and transmiut-
ting data, voice and/or video signals, including multi-media
signals that include voice, data and video information. For
example, IMS 110 may include one or more public switched
telephone networks (PSTNs) or other type of switched net-
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work. IMS 110 may also include one or more wireless net-
works and may include a number of transmission towers for
receiving wireless signals and forwarding the wireless signals
toward the intended destinations. IMS 110 may further
include one or more satellite networks, one or more packet
switched networks, such as an IP-based network, a local area
network (LAN), a wide area network (WAN), a personal area
network (PAN) (e.g., a wireless PAN), an intranet, the Inter-
net, or another type of network that 1s capable of transmitting
data.

Referring to FIG. 1, IMS 110 may include user device 112,
call session control function (CSCF) 114 and telephone appli-
cation server (ITAS) 116. As described above, 1n an exemplary
implementation, IMS 110 may provide mobile and fixed
users with multimedia services. For example, IMS 110 may
provide VoIP related processing of calls for VoIP users, such
as a caller at user device 112.

User device 112 may include any type of device that is able
to transmit and receive data, such as text data, video data,
image data, audio data, multi-media data, etc. For example,
user device 112 may include some type of computer, such as
a personal computer (PC), laptop computer, etc., a personal
digital assistant (PDA), a web-based appliance, a mobile ter-
minal (e.g., a cellular telephone), etc. User device 112 may
also 1include a telephone, such as Internet protocol (IP) based
phone (e.g., a VoIP based telephone, such as a session initia-
tion protocol (SIP) based telephone, etc.), a wireless tele-
phone, a public switched telephone network (PSTN) based
telephone, etc., used to make and recerve telephone calls.

CSCF 114 may include one or more call session control
components used to process calls 1n network 110 (e.g., calls

from/to IMS subscribers). CSCF 114 may perform call ses-

s10n control processing and may be responsible for parsing a
session (e.g., a SIP session) and applying logic (e.g., business
logic, service logic, operational logic, etc.) on a per call or per
event basis. The outcome of the session control processing
may be to route call data to the appropriate components,
modify SIP headers and/or append SIP headers and values to
the call data, as described 1n detail below.

CSCF 114 may be implemented across multiple devices or

via a single device. In an exemplary implementation, CSCF
114 may receive SIP messages from subscribers (e.g., viauser
device 112) and modity the SIP messages for calls that are to
be forwarded to locations based on the originating locations
of the callers, as described 1n detail below.

TAS 116 may perform call processing associated with calls
from subscribers, such as a subscriber associated with user
device 112. In an exemplary implementation, TAS may per-
form one or more lookups to 1dentily information associated
with routing calls based on the location of the caller, as
described in detail below.

SBC 120 may provide control of the boundary between
different service providers’ networks, such as IMS 110 and
another network. In an exemplary implementation, SBC 120
may provide signaling protocol inter-working between an
IP-based (e.g., SIP-based) platform and other service pro-
vider networks, as well as control the transport boundary
between service provider networks. SBC 120 may also pro-
vide security enforcement and/or other control features.

MSC 130 may recerve and forwards calls, such as voice
calls and data calls from/to subscribers in IMS 110. MSC 130
may interface with wired networks, such as the PSTN, and
wireless networks to forward calls toward their intended des-
tinations. Destination 140 may represent a destination device
or system to which calls are forwarded in network 100. In an




US 9,185,139 B2

3

exemplary implementation, destination 140 may be associ-
ated with a destination for location based calls, as described in
detail below.

The exemplary configuration 1illustrated 1n FIG. 1 1s pro-
vided for simplicity. It should be understood that a typical
network 100 and IMS 110 may include more or fewer devices
than illustrated 1n FIG. 1. For example, a single user device
112, CSCF 114 and TAS 116 are shown in IMS 110 for
simplicity. In addition, a single network 110, SBC 120, MSC
130 and destination 140 are shown in network 100 for sim-
plicity. It should be understood that network 100 and IMS 110
may include a large number (e.g., hundreds or thousands) of
user devices and a number of other networks. Network 100
may also include additional elements, such as networks,
switches, routers, gateways, backend systems, etc., that aid in
routing calls and/or information in network 100 and provid-
ing services to subscribers to services associated with net-
work 110.

FI1G. 2 illustrates an exemplary configuration of TAS 116.
Other devices 1n network 100, such as CSCF 114 may be
configured 1n a similar manner. Referring to FIG. 2, TAS 116
may include bus 210, processor 220, memory 230, input
device 240, output device 250 and communication interface
260. Bus 210 may include a path that permits communication
among the elements of TAS 116.

Processor 220 may include one or more processors, micro-
processors, or processing logic that may interpret and execute
instructions. Memory 230 may include a random access
memory (RAM) or another type of dynamic storage device
that may store information and instructions for execution by
processor 220. Memory 230 may also include a read only
memory (ROM) device or another type of static storage
device that may store static information and instructions for
use by processor 220. Memory 230 may further include a
solid state drive (SDD). Memory 230 may also include a
magnetic and/or optical recording medium (e.g., a hard disk)
and its corresponding drive.

Input device 240 may include a mechanism that permits a
user to mput mformation to TAS 116, such as a keyboard, a
keypad, a mouse, a pen, a microphone, a touch screen, voice
recognition and/or biometric mechanisms, etc. Output device
250 may include a mechanism that outputs information to the
user, including a display, a printer, a speaker, etc.

Communication interface 260 may include any trans-
ceiver-like mechanism that TAS 116 may use to communicate
with other devices (e.g., CSCF 114) via wired, wireless or
optical mechanisms. In some 1implementations, communica-
tion interface 260 may include one or more radio frequency
(RF) transmitters, receivers and/or transceivers and one or
more antennas for transmitting and receiving RF data. Com-
munication nterface 260 may also imnclude a modem or an
Ethernet iterface to a LAN or other mechanisms for com-
municating with elements 1n a network, such as network 110
or another network (e.g., network 100).

The exemplary configuration 1illustrated 1n FIG. 2 1s pro-
vided for simplicity. It should be understood that TAS 116
(and CSCF 114) may include more or fewer devices than
illustrated 1n FIG. 2. In an exemplary implementation, TAS
116 may perform operations 1n response to processor 220
executing sequences of mnstructions contained 1n a computer-
readable medium, such as memory 230. A computer-readable
medium may be defined as a physical or logical memory
device. The software instructions may be read into memory
230 from another computer-readable medium (e.g., a hard
disk drive (HDD), SSD, etc.), or from another device via
communication interface 260. Alternatively, hard-wired cir-
cuitry may be used in place of or in combination with soft-
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ware 1nstructions to implement processes consistent with the
implementations described herein. Thus, implementations
described herein are not limited to any specific combination
of hardware circuitry and software.

FIG. 3 1s an exemplary functional block diagram of TAS
116 according to an exemplary implementation. The logical
blocks 1llustrated in FIG. 3 may be implemented 1n software,
hardware, or a combination of hardware and software. For
example, 1n one implementation, all or some of the logical
blocks illustrated in FIG. 3 may be implemented by processor
220 (FIG. 2) executing soitware instructions stored in, for

example, memory 230.

Referring to FIG. 3, TAS 116 may include control logic 310
and routing logic 320. Control logic 310 may recerve mes-
sages from CSCF 114 (e.g., SIP messages) and query trans-
lation database 330 and/or location ID database 340 to 1den-
tify information associated with routing a call to an
appropriate destination that i1s dependent on the location of
the caller. Databases 330 and 340 are illustrated as being
located externally with respect to TAS 116. In other imple-
mentations, databases 330 and 340 may be included within
TAS 116 (e.g., 1n memory 230). Routing logic 320 may
receive mformation from control logic 310 and forward rout-
ing information to other devices, such as CSCF 114, as
described 1n detail below.

Translation database 330 may include information that
may be used to determine whether location based routing 1s
applicable (e.g., different destinations for different call origi-
nating locations) and to translate or modify alphanumeric
information, such as short codes, input by a caller according
to a cell ID and/or sector ID associated with the location of the
caller. Short codes may be special telephone numbers that are
shorter than full ten digit telephone numbers. Short codes
may beused by service providers to provide a shorter or easier
way for callers to reach particular destinations. Translation
database 330 may include information to translate short codes
into PSTN routable telephone numbers, such as a ten digit
telephone number.

Location ID database 340 may include information that
correlates a cell ID and/or sector ID or other location infor-
mation provided by the access network (e.g., Internet proto-
col (IP) address or WiF1 Access Point identifier (ID)) into a
location identifier. For example, location ID database 340
may store location 1dentifiers that correspond to cell IDs and
sector IDs associated with a particular geographic area serv-
ing wireless callers. In an exemplary implementation, the
location IDs 1n location ID database 340 may be assigned by
an operator associated with IMS 110. In some 1nstances, the
same location ID can be assigned to multiple cell ID/sector 1D
combinations. For example, a location ID may represent a
particular zip code or other region that 1s larger than a region
associated with a particular cell 1D/sector ID.

Control logic 310 may access databases 330 and 340 to
determine if a call can be routed dependently or indepen-
dently of the caller’s location and to obtain location-depen-
dent routing information that may be used to route calls, such
as VoIP calls whose destination 1s dependent on the location
of the caller, as described 1n detail below.

FIG. 4 1s an exemplary functional block diagram of CSCF
114 according to an exemplary implementation. The logical
blocks 1llustrated in FIG. 4 may be implemented 1n software,
hardware, or a combination of hardware and software. For
example, 1n one implementation, all or some of the logical
blocks illustrated in FIG. 4 may be implemented by processor
220 (FIG. 2) executing soitware instructions stored in, for
example, memory 230.
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Referring to FIG. 4, CSCF 114 may include control logic
410 and forwarding logic 420. Control logic 410 may receive
calls (e.g., VoIP calls) from user device 112, forward mes-
sages to TAS 116 and receive messages from TAS 116. Con-
trol logic 410 may query MSC database 430 to 1dentily infor-
mation associated with an appropriate MSC to which a call 1s
to be forwarded. MSC database 430 1s illustrated as being
located externally with respect to CSCF 114. In other imple-
mentations, MSC database 430 may be included within
CSCF 114 (e.g., in memory 230). Forwarding logic 420 may
receive information from control logic 410 and forward infor-
mation to other devices, such as TAS 116, SBC 120, MSC
130, etc., as described 1n detail below.

MSC database 430 may include information i1dentifying
various MSC associated with different call types. For
example, one call type may be associated with a 411 call for
directory assistance, another call type may be associated with
a 611 call for a wireless operator’s customer care center and
still another call type may be associated with an 8YY call
(e.g.,an 8Y Y-XXX-XXXX toll free call, where the first three
digits indicate a toll free call and the last seven digits represent
the remaiming portion of the toll free telephone number).
MSC database 430 may store fully qualified domain names
(FQDNs) for each of the MSCs 1dentified in MSC database
430. Control logic 410 may use the FQDN of an appropriate
MSC to modily a signaling messages associated with a call
from a subscriber, as described 1n detail below.

FIG. 5 1s a flow diagram 1llustrating exemplary processing,
associated with network 100. Processing may begin with an
IMS subscriber originating a call, such as a VoIP call (act
510). For example, a subscriber at user device 112 may 1ni-
tiate a call (e.g., by entering alphanumeric information into a
keypad of user device 112) and user device 112 may send a
SIP Invite message to CSCF 114 (act 510). In an exemplary
implementation, the SIP Invite message may include a
request Unmiform Resource Identifier (R-URI) header with the
tully qualified domain name (FQDN) of the home domain
associated with user device 112. For example, the SIP Invite
message may include the following information: <user input/
dialed digits>(@<home network FQDN>, where the mput/
dialed digits represent the digits or information input by the
caller at user device 112. In addition, the SIP Invite message
may include a P-Access Network Identifier (PANI) header
that includes information identifying the access network and
location. For an exemplary wireless network, the cell ID and
sector ID servicing the geographical area associated with
mobile user (i.e., user device 112 1n this example) will be
included 1n the PANI header.

CSCF 114 may forward the call to TAS 116. For example,
CSCF 114 may forward the SIP Invite message to TAS 116.
TAS 116 may analyze the SIP Invite message to determine
whether the call requires location based services or process-
ing (act 520). For example, an N11 call (wherein N may be
any integer) or an 8Y Y call (e.g., a toll free call) may require
location based processing so that the call 1s forwarded to a
particular destination based on the location of the caller. In
this case, assume that the call 1s a 611 call that 1s used by
callers to reach the wireless operator’s customer care center/
help desk and that the 611 call requires location based pro-
cessing. Alternatively, CSCF 114 may determine that the call
involves location based services or processing prior to for-
warding the call to TAS 116.

TAS 116 may determine the call origination location by, for
example, examining the PANI header sent by user device 112
in the SIP Invite signaling message (act 520). In accordance
with an exemplary standard, such as the Third Generation

Partnership Project (3GPP) standard, the PANI header 1n the
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SIP Invite message may include a 128 bit field identifying the
cell ID and sector ID serving the geographic area associated
with the calling device (i.e., user device 112 1n this example).
Based on the cell ID and sector 1D 1n the PANI header, TAS
116 may determine that the origination location of the call 1s
within the coverage area of a speciiic sector within a specific
cell site 1n network 100. In other implementations, additional
parameters and/or other parameters may be used to determine
the originating location of the caller.

In some implementations, control logic 310 (FIG. 3) may
access translation database 330 to translate the call informa-
tion iput by the caller into an appropriate routable 10 digit
number based on the cell ID, sector ID and/or other informa-
tion 1included 1in the PANI header (act 530). For example, a
611 call (which, as described above, may be used for the
wireless operator’s customer care center/help desk) may be
translated to aregular 10 digit telephone number, or translated
to an 8Y Y-XXX-XXXX number assigned to the customer
care center. In other cases, the information/digits input by the
caller (e.g., a ten digit toll free number) may require no
translation.

In each case, TAS 116 may also retrieve a location 1D, such
as a string of digits, that 1s assigned to the particular cell ID
and sector 1D i1dentified 1n the PANI header (act 530). For
example, using the identified cell ID and sector 1D, control
logic 310 may access location ID database 340 to retrieve a
location ID that corresponds to the identified cell ID and
sector ID. As described above with respect to FIG. 3, the
location IDs 1n location ID database 340 may be assigned by
an operator associated with IMS 110. As also described
above, 1n some 1nstances, the same location ID can be shared
by multiple cell ID/sector ID combinations. In other imple-
mentations, other location information may be mapped to a
location ID. For example, an IP address or WikF1 Access Point
ID provided by the access network may be mapped to a
location ID.

In each case, TAS 116 may modily the SIP Invite message
using the retrieved location 1D (act 540). For example, 1n one
implementation, control logic 310 may modily the original
information 1n the R-URI field of the SIP Invite message to
include the 1dentified location ID. As one example, the loca-
tion ID may be appended as a prefix to the R-URI. That 1s,
control logic 310 may modily the R-URI to include the fol-
lowing 1nformation: Location_ID+Translated_Routing
Number, where the translated routing number corresponds to
the translated call information described above with respect
to act 530. Alternatively, control logic 310 may modify the
R-URI header to include the following information: Loca-
tion_ID+Originally_input_information, for situations in
which no call number translation occurred. In each case, the
location ID 1s appended to the R-URI header. In some 1mple-
mentations, control logic 310 may also provide an indication
in the modified SIP Invite message that the number in the
R-URI field 1s not a real phone number (e.g., an E.164 num-
ber), such as by indicating that the phone number in the
R-RUI header of SIP Invite message i1s not a real phone
number since 1t includes the location ID. For example, this
may be done implicitly by not including the tag “user=phone”
to the R-URI header of the SIP Invite message. This may help
prevent improper routing of the call by other devices.

TAS 116 may forward the modified SIP Invite message to
CSCF 114 (act 540). For example, routing logic 320 may
torward the modified SIP Invite message to CSCF 114. CSCF
114 may receive the modified SIP Invite message and identily
the call type (act 350).

For example, CSCF 114 may determine the type of call
based on information in the R-URI field. The information in
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the R-URI field may indicate whether the call 1sa 411 call, a
611 call, an 8Y'Y call, etc. Control logic 410 may examine the
information after the location ID in the R-URI header to
identify the call type. After the call type 1s determined, control
logic 410 may access MSC database 430 to identify an MSC
based on the call type, the cell ID and the sector 1D (act 550).
As described above, MSC database 430 may store informa-
tion that identifies MSCs that may be used to handle particular
call types and for particular cell IDs and sector 1Ds. Control
logic 410 may access MSC database 430 to identify an appro-
priate MSC corresponding to the 1identified call type, cell 1D
and sector ID.

In this example, assume that control logic 410 retrieves
information identitying MSC 130 as the appropriate MSC to
handle the particular call type for a caller having a particular
cell ID and sector ID. As described above, one MSC may
support one type of calls, such as an N11 call, and a different
MSC may support other types of calls, such as an 8YY toll
free call. As an example, one MSC that has direct connection
to an operator service center may service 411 calls and a
different MSC that has direct connection to a 8YY service
provider may service 8Y Y calls. In each case, control logic
410 may identity an MSC (also referred to herein as an anchor
MSC) for the particular type of call and that serves the appro-
priate geographic area 1dentified by the cell ID and sector ID.
In another implementation, an anchor MSC may handle all
types of short code calls, including N11 and 8Y'Y calls.

After the appropnate anchor MSC 1s identified, control
logic 410 may modily the already modified SIP Invite mes-
sage (act 560). For example, control logic 410 may replace
the domain part of the R-URI with the FQDN of the identified
anchor MSC (act 560). As described above, MSC database
430 may store FQDNs for each MSC identified in MSC
database 430. As an example, fora 411 call, control logic 410
may modily the SIP Invite message to include the following,
information: <Location ID>411@<FQDN of Anchor MSC
for 411>, where 411 represents the original called number
input by the caller. As another example, fora 611 call, control
logic 410 may modity the SIP Invite message to include the
following information: <Location ID>8YY +<last 7 digits of
8YY number>@<FQDN of Anchor MSC for 611>. In this
example, the oniginally mnput 611 number was translated to a
8YY number (as discussed above with respect to act 530). As
still another example, for an 8Y'Y call, control logic 410 may
modity the SIP Invite message to include the following infor-
mation: <Location ID>8YY<last 7 digits of 8YY
number>@<FQDN of Anchor MSC for 8YY>, where
Y Y XXXXXXX may be the originally iput digits. In each
case, control logic 410 may replace the domain name portion
of the R-URI with the FQDN of the identified anchor MSC.

CSCF 114 may forward the call with the appropriate modi-
fied information to the identified MSC (act 560). For
example, forwarding logic 420 may forward the call having
the following mformation: Location_ID+Translated_Rout-
ing_Number, or Location_ID+original_input/digits toward
the anchor MSC. Continuing with the example above i1n
which MSC 130 was i1dentified as the approprniate anchor
MSC, CSCF 114 may send the call to SBC 120, which 1s 1n
the path from CSCF 114 toward MSC 130. In this case, SBC
120 may recerve the modified SIP Invite message, identify the
destination (1.e., MSC 130 1n this example) and forward the
call to anchor MSC 130. In some implementations, SBC 120
may perform IP version 6 (IPv6) and IP version 4 (IPv4)
conversion and/or SIP/legacy mobile station domain (LMSD)
support signaling conversion. Still further, in some 1mple-
mentations, 1 the anchor MSC (1.e., MSC 130 in this

example) does not support VoIP calls, the call may be deliv-
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cered to a media gateway (MGW )/media gateway control
tunction (MGCF) prior to forwarding to MSC 130. In such a

case, the MGW/MGCF may provide the SIP/SS7 signaling

conversion.

In each case, MSC 130 may receive the call (1.e., the
modified SIP Invite message). As described above, 1n this
example, the call from user device 112 was forwarded from
IMS 110 to MSC 130. As a result, MSC 130 may not recerve
the originating cell ID and sector ID directly from user device
112. However, as also described above, MSC 130 will recerve
the location ID. MSC 130 may use the location ID to deliver
the call to the correct destination (act 570). For example,
MSC 130 may route the call the appropriate destination using
the location ID and the translated routing number, or the
location ID and the originally mput call information. In this
case, assume that the destination for the call corresponds to
destination 140. In this case, MSC 130 may forward the call
to destination 140. In some implementations, MSC 130 may

strip oif the location ID before delivering the call to destina-
tion 140.

In this manner, an anchor MSC that serves the geographic
area 1n which user device 112 1s located may receive and
torward calls to the appropriate destination. As a result, calls
requiring location-based processing may be processed in an
eificient manner. That 1s, by providing location 1dentification
information in the SIP Invite message, MSC 130 may process
calls from an IMS 110 subscriber at user device 112 1n a
manner similar to that for calls made by subscribers served
directly by MSC 130.

Implementations described herein provide for handling
calls that require routing based on the location of the caller or
subscriber. The calls may be forwarded to a mobile switching
center such that the mobile switching center will be able to
forward the call to the intended destination in an efficient
manner. This may allow for efficient utilisation of existing
resources 1 routing calls requiring routing based on the loca-
tion of the caller.

The foregoing description of exemplary implementations
provides 1llustration and description, but 1s not intended to be
exhaustive or to limit the embodiments to the precise form
disclosed. Modifications and variations are possible in light
ol the above teachings or may be acquired from practice of the
embodiments.

For example, 1n the implementations described above,
CSCF 114 and TAS 116 were described as being involved 1n
portions ol the processing associated with routing calls. In
alternative implementations, IMS 110 may not include both
of these components, such as TAS 116. In such implementa-
tions, CSCF 114 may perform the processing described above
as being performed by TAS 116 or TAS 116 may perform the
processing described above as being performed by CSCF
114.

In addition, three databases (1.e., translation database 330,
location ID database 340 and MSC database 430) were
described as being used to aid 1n routing calls. In other imple-
mentations, two or more of these databases may be combined
or integrated 1nto a single database.

Still further, 1n the implementation described above, SBC
120 was described as being an intermediate destination asso-
ciated with a call being forwarded to MSC 130. In other
implementations, SBC 120 may not be used. For example, 1n
situations 1n which IMS 110 and the circuit switched network
associated with MSC 130 are owned/operated by the same
service provider, SBC 120 may not be needed between the
boundary of the two networks. Implementations described
above also refer to recerving a VoIP call implemented via SIP.
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In other implementations, call signaling messages transmit-
ted 1n accordance with other protocols, such as H.323, may be
processed 1n a similar manner by IMS 110.

In addition, various types of calls (e.g., N11 calls, 8YY
calls, etc.) were described 1n the examples above. In other
implementations, other types of calls that require location
based processing may be handled in a similar manner. For
example, a short code such as “pizza” entered from user
device 112 may be handled mn a similar manner to that
described above. For example, the short code “p1zza” may be
used to 1dentily and forward a call to the closest pi1zza chain
restaurant or other local pizza restaurant based on the location
of user device 112.

Still further, while series of acts have been described with
respect to FIG. 5, the order of the acts may be varied 1n other
implementations. Moreover, non-dependent acts may be
implemented 1n parallel.

It will be apparent that various features described above
may be implemented in many different forms of software,
firmware, and hardware 1n the implementations illustrated 1n
the figures. The actual software code or specialized control
hardware used to implement the various features 1s not lim-
iting. Thus, the operation and behavior of the features were
described without reference to the specific software code—it
being understood that one of ordinary skill in the art would be
able to design software and control hardware to implement
the various features based on the description herein.

Further, certain portions of the invention may be imple-
mented as “logic” that performs one or more functions. This
logic may 1nclude hardware, such as one or more processors,
microprocessors, application specific integrated circuits,
field programmable gate arrays or other processing logic,
software, or a combination of hardware and software.

In the preceding specification, various preferred embodi-
ments have been described with reference to the accompany-
ing drawings. It will, however, be evident that various modi-
fications and changes may be made thereto, and additional
embodiments may be implemented, without departing from
the broader scope of the invention as set forth in the claims
that follow. The specification and drawings are accordingly to
be regarded in an 1llustrative rather than restrictive sense.

No element, act, or instruction used 1n the description of the
present application should be construed as critical or essential
to the invention unless explicitly described as such. Also, as
used herein, the article “a” 1s intended to include one or more
items. Further, the phrase “based on” 1s intended to mean
“based, at least in part, on” unless explicitly stated otherwise.

What is claimed 1s:
1. A method, comprising;:
receiving, from a user device, a session nitiation protocol
(SIP) Invite message associated with a call;
determining that the call mnvolves location based process-
ing, wherein the location based processing includes
routing the call to a final destination based on a location
of the user device, wherein the determining that the call
involves location based processing comprises:
determining that the call corresponds to one of an N11
call, where N represents an integer, a toll free call, or
a short code call;
identifying location information associated with the user
device based on header information included 1n the SIP
Invite message, wherein the location information
includes at least one of a cell 1dentifier (ID) or a sector
identifier (ID);
accessing a database to 1dentify a location i1dentifier (ID)
corresponding to at least one of the cell ID or sector 1D;
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modifying the SIP Invite message to include the identified
location ID, wherein the modifying the SIP Invite mes-
sage Comprises:
appending the location ID to a request Uniform
Resource Identifier (R-URI) header, wherein the

modified SIP Invite message indicates that a number
in the R-URI header 1s not a real phone number;
identifying a call type associated with the call based on
information in the R-URI header; and

identifying a mobile switching center to which the SIP
Invite message 1s to be forwarded based on the call type

and the location information.

2. The method of claim 1, wherein the moditying the SIP
Invite message further comprises:

appending the location ID as a prefix to the R-URI header.

3. The method of claim 1, further comprising:

inserting a fully qualified domain name (FQDN) associ-

ated with the identified mobile switching center into the
modified SIP Invite message.

4. The method of claim 3, further comprising;

torwarding the SIP Invite message with the location 1D and

the FQDN of the identified mobile switching center
toward the identified mobile switching center.

5. The method of claim 1, wherein the determining that the
call involves location based processing further includes:

examining a request Uniform Resource Identifier header of

the SIP Invite message to determine whether the call
comprises an N11 call, a toll free call or a short code call.

6. The method of claim 1, wherein the 1dentifying location
information comprises:

examining a P-Access Network Identifier header of the SIP

Invite message to identify a cell ID and sector 1D.

7. The method of claim 1, further comprising:

translating original call information input by a user placing

the call 1into a ten digit telephone number.

8. The method of claim 1, wherein the 1dentifying a call
type comprises:

identitying the call type based on mnformation imncluded 1n

the SIP Invite message.

9. The method of claim 1, further comprising;

forwarding the modified SIP Invite message to the 1denti-

fied mobile switching center, and

determiming, by the mobile switching center, a destination

location associated with the call based on the location
1D.

10. The method of claim 1, wherein the method 1s 1mple-
mented as computer-executable instructions embodied on a
non-transitory computer-readable memory device.

11. A method, comprising:

receving, by a first device and from a user device, a call

initiation message associated with a call;

determining, by the first device, that the call involves loca-

tion based processing, wherein the location based pro-
cessing includes routing the call to a final destination
based on a location of the user device;

forwarding, by the first device, the call initiation message

to a second device;
identitying, by the second device, call location information
corresponding to the location of the user device based on
header information included 1n the call mitiation mes-
sage, herein the call location information includes at
least one of a cell identifier (ID) or a sector 1dentifier
(ID);

accessing, by the second device, a database to 1dentify a
location 1dentifier (ID) based on at least one of the cell
ID or sector 1D;



US 9,185,139 B2

11

moditying, by the second device, the call initiation mes-
sage to mnclude the identified location 1D;
forwarding, by the second device, the modified call initia-
tion message to the first device;
identifying, by the first device, a call type associated with
the call; and
identifying, by the first device, a first mobile switching
center to which the call imtiation message 1s to be for-
warded based on the call type and call location informa-
tion.
12. The method of claim 11, further comprising;:
inserting, by the second device, a fully qualified domain
name (FQDN) associated with the first mobile switching
center into the modified call imtiation message;
forwarding the modified call initiation message with the
FQDN associated with the first mobile switching center
toward the first mobile switching center; and
forwarding, by the first mobile switching center, the call to
the final destination.
13. A system comprising:
at least one device configured to:
receive a session mitiation protocol (SIP) Invite message
assoclated with a call from a caller,
determine that the call imnvolves location based process-
ing, wherein the location based processing includes
routing the call to a final destination based on a loca-
tion of the caller,
identify the caller’s location based on header informa-
tion mcluded 1n the SIP Invite message, wherein the
header mformation includes at least one of a cell
identifier (ID) or a sector identifier (ID),
access a first database to i1dentity a location i1dentifier
(ID) corresponding to the caller’s location based on at
least one of the cell ID or sector ID, and
insert the 1dentified location ID 1n the SIP Invite mes-
sage.

10

15

20

25

30

35

12

14. The system of claim 13, wherein the at least one device
1s Turther configured to:
identity a call type associated with the call, and
access a second database to 1dentify a first mobile switch-
ing center based on acell ID, a sector ID and the call type
associated with the call.
15. The system of claim 14, wherein the at least one device
1s Turther configured to:
insert a fully qualified domain name (FQDN) associated
with the first mobile switching center into the SIP Invite
message, and
forward the SIP Invite message including the location 1D
and the FQDN associated with the first mobile switching
center to the first mobile switching center.
16. The system of claim 13, wherein the at least one device
1s Turther configured to:
examine a request Uniform Resource Identifier header of
the SIP Invite message to determine whether the call
comprises atoll free call, a short codecall oran N11 call,
where N represents an integer.
17. The system of claim 13, wherein when 1dentifying the
caller’s location, the at least one device 1s configured to:
examine a P-Access Network Identifier header of the SIP
Invite message to 1dentify a cell ID and sector ID.
18. The system of claim 13, wherein the at least one device
1s Turther configured to:
access a second database to 1dentily a ten digit telephone
number associated with call information mput by a user
placing the call, and
insert the ten digit telephone number 1n the SIP Invite
message.
19. The system of claim 13, wherein the at least one device
COmprises:
a call session control function component, and
a telephone application component.
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